Objective: To determine if women of reproductive age who present to the Emergency Department (ED) with urinary tract infection (UTI) symptoms can accurately predict their pregnancy status.
INTRODUCTION

Background
There are approximately 1.4 million emergency department (ED) visits annually by women with urinary tract infection (UTI) in the United States [1] . In the subset of this population that is of reproductive age, it is important to consider pregnancy status because some empiric antibiotic regimens are considered safer than others. A urine pregnancy test is generally recommended in such patients regardless of their menstrual history [2] [3] [4] . Implicit in this practice is the perception that self-reported pregnancy status is unreliable.
Several previous studies have evaluated the accuracy of self reported pregnancy status among female patients of reproductive age presenting to the ED, and the results have differed [5] [6] [7] . There are no studies that have specifically evaluated women with UTI symptoms.
Significance
Routine urinalysis may be unnecessary in the diagnosis of UTI for women presenting to the ED with classic symptoms [8] . If patients presenting with UTI symptoms were also found to accurately predict their pregnancy status, it may obviate the need for a urine test of any kind in selected cases. With increasing ED crowding, evaluating such patients without pregnancy testing would be likely to improve the efficiency of care and reduce overall healthcare costs. 
Objective
We evaluated women who presented to the ED with UTI symptoms by asking three questions regarding their risk for pregnancy. Our hypothesis was that reproductive age women seeking care for urinary symptoms can accurately predict their pregnancy status.
METHODS
Study Design and Setting
We performed a retrospective analysis of clinical and laboratory data obtained from a randomized trial of computer-assisted UTI care in female ED patients. Based on commonly utilized UTI telephone triage algorithms, an interactive touch-screen module was developed for the computer kiosk [9, 10] . In the randomized trial, female patients between the ages of 18 to 65 years of age were referred by the triage nurse to a waiting-room computer kiosk if they presented with symptoms suggesting a UTI. Patients would answer simple questions regarding their symptoms, and if they met criteria for a simple UTI, they were randomized to either standard care (wait until it was their turn to be evaluated in the ED), or rapid care (meet the next available clinician in a triage room for medical screening, and discharged without any further urine or pregnancy testing).
The study was performed at two EDs: 1) University of California San Francisco, an urban tertiary care university hospital with annual census approximately 40,000, and 2) Alameda County Medical Center, an urban county hospital with an annual census of approximately 85,000. Enrollment took place between November 2008 and October 2009. In-formed consent was obtained in all patients. This study was approved by the Human Subjects Committee of each hospital.
Selection of Participants
By study protocol, nurses were instructed to refer all patients presenting to triage with at least one symptom of UTI to the kiosk. Such symptoms included dysuria (any discomfort with urination), urinary frequency, or urinary urgency. We excluded subjects outside of reproductive age, (over 49 years of age). We also excluded the population of women who were eligible for the randomized trial because they did not receive pregnancy testing by protocol. We evaluated our study population as a whole, and designed an a priori subgroup of those patients who had a discharge diagnosis of UTI.
Methods of Measurement
The computerized module used audio and written formats for all questions. All subjects were asked the following pregnancy screening question: "Are you pregnant now, worried you might be pregnant, or missed your last period?" Answering yes was considered a positive self-reported risk for pregnancy.
To determine actual pregnancy status (the gold standard for diagnosis), we used urine beta human chorionic gonadotrophin (HCG) testing performed during the ED visit. (QuickVue One-Step hCG; Quidel Corp, San Diego, California; and Confirms II, IM Isbell Marthé Diagnostics, Inc, Naples, Florida).
Primary Data Analysis
We created two-by-two contingency tables to calculate test characteristics for the pregnancy-screening question set. Sensitivity, specificity, positive predictive value, negative predictive value, likelihood ratios, and 95% confidence intervals (95% CI) were calculated for the overall population as well as for the subgroup analysis. Statistical analyses were performed using STATA 10 (College Station, Texas, USA).
RESULTS
Of the 446 female patients referred to the computer kiosk, 80 were outside of our age range, and were excluded (Fig. 1) . 66 additional patients were excluded because they were eligible for the randomized trial and did not receive any pregnancy testing by protocol. Of the remaining 300 patients, 84 did not receive a pregnancy test during their ED visit, leaving 216 patients for the current analysis.
Overall, 10 of 216 were pregnant, yielding a prevalence of 5% (95%CI 2.5-8.3). A total of 20 patients reported being at risk for pregnancy. Of these, 6 (30%) tested positive. Of the 196 patients who reported no pregnancy risk, 4 (2%) tested positive. Thus, the test characteristics for ruling out pregnancy with patient self-report showed sensitivity of 60%, a negative predictive value of 98%, and a negative likelihood ratio of 0.43.
Among the subgroup of 155 patients with a physician diagnosis of UTI at discharge, the overall prevalence of pregnancy was 3.9 (95% CI 1.8-8.2) 11 had a self-reported risk for pregnancy, and 4 (36%) tested positive for pregnancy. Of the 144 patients who reported no pregnancy risk, 2 (1%) tested positive. In this group, the test characteristics for ruling out pregnancy by patient self-report showed sensitivity of 66.7%, negative predictive value of 98.7%, and a negative likelihood ratio of 0.35.
DISCUSSION
In our study of female ED patients presenting with urinary tract symptoms, patient self-reported pregnancy status was reliable enough for use routine clinical care. Patients reporting no to our screening question had a post-test probability of pregnancy of 2% or lower. Fig. (1) . Study Population.
In emergency medicine training, a very low threshold for testing pregnancy status in women of reproductive age is recommended. It is common to perform urine pregnancy testing regardless of sexual history, contraceptive use, and menstrual history, because results of pregnancy testing may influence diagnostic testing and treatment decisions [2] [3] [4] . Bastian, in JAMA's Rational Clinical Examination series, has proposed that if one can utilize a combination of history or 3% risk of pregnancy is low enough that testing for pregnancy is unnecessary [11] .
We examined patients' self-reported pregnancy risk as a screening diagnostic test that might identify patients with a very low risk of pregnancy who would require no further testing. While sensitivity was modest, the negative predictive value and negative likelihood ratios associated with reporting no risk are sufficiently robust. Given a pregnancy prevalence in our population of 4.6% overall and 3.9% in the UTI subgroup, the post-test probability of being pregnant in subjects reporting no risk was 2.0% and 1.4%, respectively. Thus, by utilizing the simple screening questions, we were able to shift our pregnancy prevalence well below Bastian's 3% proposed testing threshold.
Three previous studies have examined the reliability of self-reported pregnancy risk among women seeking care in the ED. All were conducted at a single center in an unselected population of female patients [5] [6] [7] . The first of these studies, conducted in 1989, before common use of home pregnancy testing, had an overall pregnancy prevalence of 33% and found that in subjects reporting no pregnancy risk the prevalence remained 10% [5] . However, two subsequent studies found that patients reporting no pregnancy risk had pregnancy rates below 2.5%, and both concluded that history was reliable [6, 7] .
Our study differs from these in that we focused strictly on women presenting to the ED with symptoms consistent with UTI. Reproductive age women with suspected UTI are of particular interest because there is evidence that history alone is often sufficient to diagnose UTI in these patients. In a systematic review, Bent found that typical voiding symptoms and absence of vaginal discharge results in approximately 90% probability of UTI and that urine testing for diagnostic purposes is unnecessary [8] . In light of this evidence, providers examining reproductive age women with suspected UTI may currently request urine specimens for the sole purpose of pregnancy testing. Our results show that the majority of patients may be sufficiently reliable in determining their pregnancy risk, and the routine practice of urine pregnancy testing may be unnecessary. In the era of ED crowding, changes in practice that allow for the quality of care to be maintained while increasing efficiency are likely to yield benefits to patients as well as delivery systems.
LIMITATIONS
There were a small number of pregnant women (n=20), resulting in wide confidence intervals around our point estimates. In addition, the study was conducted in two urban EDs. In other settings, women with UTI symptoms might be less accurate in predicting their pregnancy status or have a different prevalence of pregnancy which would impact the negative predictive value.
Selection bias could have occurred as a result of triage nurse referral to the computer module. We assume the 84 women who did not receive a pregnancy test were believed to present no risk for pregnancy by the treating provider, however this could also be due to selection bias.
CONCLUSIONS
In this brief investigation, women of reproductive age who present with urinary tract symptoms and report no risk for pregnancy have a 2% or lower probability of being pregnant. Our results suggest that urine pregnancy testing may be unnecessary in this population.
